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Structured abstract 
Purpose 
The purpose of this paper is to improve construction project planning capabilities. As 
project management is a core capability in the construction industry, high quality 
project planning processes are necessary for project success. 
 
Methodology 
This study involves data collected from 555 project managers across four industries 
across three different countries. Project planning capabilities of construction project 
managers have been compared with other industrial sectors. In addition, critical 
project planning processes for the construction industry have been identified. 
 
Findings 
It has been found that, relative to other industrial sectors, organizations belonging to 
the construction sector obtain high quality of project planning and the highest success 
rate. In comparison with other sectors, schedule, quality, and procurement planning 
are most frequently executed in construction projects. Finally, the impact of the 
different planning processes on project success has also been investigated. The 
processes that have the greatest impact on project success in the construction sector 
are “activity definition” and “project plan development”. However, it has been also 
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found that construction project managers do not always invest enough effort in these 
critical planning processes.  
Practical implications 
Construction project managers, wishing to improve project performance at the 
planning phase of a project, should concentrate more on the accurate identification of 
all project activities and on the development of a high quality project plan, which can 
be approved by key stakeholders. 
 
Value of paper 
This paper identifies the most critical planning processes in construction projects. 
This represents new knowledge for the construction management body of knowledge.  
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Introduction 
A major part of activities performed in construction organizations deals with 
planning, executing, coordinating, and controlling projects, e.g. building new 
structures (Blyth et al., 2004). Unfortunately, many construction projects do not meet 
their targets due to poor quality of management practices (Brown et al., 2001; World 
Bank, 1996). Therefore, the motivation for this paper is the need for project success 
improvement in the construction sector. In particular, this study focuses on the 
planning phase of a project, because of its high importance in determining project 
success (e.g. Kerzner, 2006; Zwikael et al., 2005; Turner, 1999). 
Although some project management practices differ across application areas 
and sectors, many other project management processes are generic for all projects. For 
example, all projects involve aspects of scoping, scheduling, budgeting, and quality 
management (PMI, 2004). Therefore, it is possible to compare project management 
capabilities in the construction sector with other industries, using a generic project 
management methodology.  
The objectives of this study are (1) to compare the relative use of project 
planning processes between construction organizations and other industrial sectors, 
and (2) to identify the most critical planning processes, which have the highest 
influence on project success in the construction sector. Hence, the focus of this paper 
is on the improvement of planning in construction projects.  
This study can contribute to the construction project management body of 
knowledge by benchmarking with other sectors and by identifying the most important 
project planning processes in the construction industry. In addition, construction 
project managers will be able to concentrate on executing planning processes that 
have the highest added value on project results. The structure of this paper includes 
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research methodology and design, results, and discussion, following a review of the 
relevant literature. 
 
Literature review 
This section introduces the recent literature from the areas of project 
management, the uniqueness of construction projects, and project planning. 
 
Project management 
A project is a temporary endeavor undertaken to create a unique product or 
service (Project Management Institute, 2004). The three main most important project 
characteristics include uniqueness, temporary, and predefined goals (Kerzner, 2006; 
Meredith and Mantel, 2006). The Project Management Body of Knowledge 
(PMBOK® Guide) identifies 44 processes that should be performed by a project 
manager during the project’s life cycle (PMI, 2004). These processes are grouped in 
the following five processes groups: (1) Initiation is the phase of formally authorizing 
a new project. This phase links the project to the ongoing work of the performing 
organization. Projects are typically authorized as a result of one or more of the 
following: a market demand, a business need, a customer request, a technology 
advance or a social need. (2) Planning processes define and refine objectives and 
select the best of the alternative courses of action to attain the objectives that the 
project was undertaken to address. Planning is of major importance to a project 
because the project involves doing something that has not been done before. (3) 
Executing processes coordinate people and other resources, such as equipment and 
material, to carry out the plan in order to perform the project. (4) Monitoring and 
controlling processes ensure the high quality achievements of the project plan and 
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updating it when necessary. (5) Closing processes formalize acceptance of the project 
by its customers and other stakeholders and bring it to an orderly end. 
 
Construction project management 
Construction projects usually include the design and build of a new structure. 
Together with the generic project management approach described above, unique 
methodologies for construction projects are introduced in the literature. For example, 
Sarshar et al. (2004) introduce SPICE (Structure Process Improvement for 
Construction Enterprises), which is a project process improvement framework for 
construction organizations. Belle (2002) introduces the ‘Design-build project 
management’ approach, which includes a new relationship between the owner and the 
builder.  
Unique characteristics of construction projects include high dependency on 
consultants (e.g. Brown, 1996), high importance to trust building (Malik et al., 2007), 
and frequent involvement of third parties. Because of the latter, procurement methods 
are well developed in the construction sector. For example, different forms of 
procurement, such as outsourcing, privatization, and build–operate–transfer, have 
been developed for the construction sector in the UK (Mustafa, 1999). The PMBOK 
(PMI, 2004) identifies procurement as one of the nine main project knowledge areas 
and suggest several other procurement management processes. These processes 
include procurement planning, solicitation planning, solicitation, source selection, 
contract administration, and contract closeout.  
Another uniqueness of construction projects involves two specific positions 
which are not found in other sectors. These positions include project planners and 
estimators. Construction project planners add value to the contracting organization by 
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ensuring that estimating and tendering are based on a robust understanding of the 
methods, time and space required to carry out the tasks for each building contract and 
the corresponding risks involved (Graham and Kelsey, 2005). In recent years, the 
number of experienced planners has been decreased (Heesom and Mahdjoubi, 2004). 
The second unique position in the construction industry is the “estimator”. The 
estimator’s main task is to predict the likely costs (Leung et al., 2005) or resources 
(Tam and Tong, 2005) involved in executing a future project. As project managers, 
project planners, and estimators are all involved in project planning, the content of 
this paper is highly relevant to them as well to senior management in construction 
organizations. 
Construction project success is usually measured by four typical success 
measures including cost, schedule, quality of performance, and safety (Hughes et al., 
2004). Robinson et al. (2005) suggest a performance measurement system for projects 
in construction engineering organizations. Project success analysis in the construction 
sector is vastly reported in the literature. For example, a large-scale World Bank study 
of construction projects (1996) has found that of the 900 surveyed projects, an 
average cost overrun of 40% over the original cost and an average time overrun of 
60% over the planned completion time were reported. Leung et al. (2004) have found 
that even in a sample of successful construction project cost and schedule overruns 
have been found. The major reasons for the failure in many construction projects 
include: (1) lack of integration that may exist between designers and builders; (2) the 
use of innovative materials; (3) the use of incorrect procurement systems; (4) the 
condition of the general contracting market, and (5) the inherent "uniqueness" of each 
new building project (Brown et al., 2001).  
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Despite these poor results, studies have found that construction organizations 
have higher maturity levels and capabilities of performing project processes than 
organizations in other industrial sectors (e.g. Pennypacker and Grant, 2003; Ibbs and 
Kwak, 2000). These results are mainly attributed to leadership, information sharing, 
and degree of authorization (Cooke-Davies and Arzymanow, 2002).  
In order to support construction project managers in focusing on the most 
important managerial processes, several studies have tried to identify the critical 
factors for construction project success. Petersen and Murphree (2004) have found 
that owner representatives have a positive impact on balancing project constraints, 
such as time, cost, quality, and scope in a design-build construction environment. 
They further asserted that managerial skills are the most important for owner 
representatives on design-build projects. They illustrated the importance of soft skills 
for project integrators, as they execute owner representative duties in a construction 
environment. Kadefors (2005) has found that formal system for keeping records of 
project communication and decision-making to be very useful in construction 
projects. In addition, competitive bidding has been found to be the common method of 
concessionaire selection in many large projects (Chen and Messner, 2005). The 
adoption of competitive tendering has improved transparency, fairness, and allocation 
of resources and expertise. This has allowed bidders to focus on cost and technical 
factors rather than time-consuming negotiations and political matters (Silk and Black, 
1999). Wood and Ellis (2005) identified partnering relationships as a successful 
procurement method, based on their experience in UK construction projects.  
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Project planning 
The literature suggests that project planning has significant impact on project 
success (Pinto and Slevin, 1989; Johnson et al., 2001; Turner, 1999; Globerson and 
Zwikael, 2002; Zwikael and Sadeh, 2007). Project planning is defined as the 
establishment of a set of directions in sufficient detail to tell the project team exactly 
what must be done, when it must be done and what resources to use in order to 
produce the deliverables of the project successfully (Meredith and Mantel, 2006). 
Responsibility for planning lies entirely with the project manager, who must ensure 
that the project is carried out properly to the complete satisfaction of all relevant 
stakeholders. Major advantages of proper project planning are: (1) to eliminate or 
reduce uncertainty, (2) to improve efficiency of the operation, (3) to obtain a better 
understanding of project objectives, and (4) to provide a basis for monitoring and 
controlling work (Kerzner, 2006). 
The major outcome of the planning phase is the project plan. This document is 
developed by the project team during the planning phase of the project. The project 
plan contains the following elements: overview, project objectives, general approach, 
contractual aspects, schedules, resources, personnel, risk management plan and 
evaluation methods (Meredith and Mantel, 2006). In order to develop a project plan, 
several managerial processes should be executed. Possible lists of planning processes 
can be found in different sources. For example, Russell and Taylor (2003) identified 
seven planning processes, which include defining project objectives, identifying 
activities, establishing precedence relationships, making time estimates, determining 
project completion time, comparing project schedule objectives and determining 
resource requirements to meet objectives. Kerzner (2006) identifies nine major 
components of the planning phase: objective, program, schedule, budget, forecast, 
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organization, policy, procedure and standard. The PMBOK, which lists 44 processes, 
identified 21 as planning processes (PMI, 2004). 
Although the relevant planning processes have been recognized, research has 
not yet clearly identified which of these are more crucial. As a result, project 
managers and planners, who are short of time and, therefore, unable to properly 
perform all planning processes. As a result, they may choose to perform the easiest 
planning processes, or those mandatory to the start of a project, rather than the ones 
that contribute the most to the success of the project. Zwikael and Globerson (2006) 
identified the following six planning processes as the ones that highly contribute to 
project success: “definition of activities to be performed in the project”, “schedule 
development”, “organizational planning”, “staff acquisition”, “communications 
planning” and “developing a project plan”. However, this paper was not focused on 
construction projects, as its results are based on responses mainly from the 
Information Technology sector. Hence, its conclusions can hardly extend the 
knowledge on construction projects (e.g. Pinto and Slevin, 1989; Ibbs and Kwak, 
2000; Shenhar et al., 2005). This paper will use the same approach, but will identify 
unique critical planning processes for construction projects. 
There are also indications that environmental factors may impact the 
identification of critical project processes. For example, Crawford et al. (2006) have 
found variation in project management knowledge and practices among industries, 
countries, and application areas. Faniran et al. (1998) have found three critical success 
factors influencing construction project planning, including: (1) investing enough 
planning time before work on-site, (2) reduce emphasis on developing schedules for 
monitoring and controlling of project progress, and (3) increase emphasis on 
developing operational plans for project implementation. 
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This study uses the Project Management Planning Quality (PMPQ) model, 
which was introduced by Zwikael and Globerson (2004). The reasons for adopting 
this model in the current study are: (1) it is based on an acceptable project 
management body of knowledge; (2) it is a generic model and hence can be used to 
compare construction projects with others; (3) it focuses on project planning; (4) it 
was found to be reliable, and (5) it is easy to use. 
This model has been used in this study as a vehicle to compare projects in 
different industries, to identify the relative use of project planning processes by 
project managers, and to identify critical planning processes for construction projects. 
The next section describes the model, the questionnaire, and the data collection 
process. 
 
Research design 
The PMPQ model evaluates the overall extent of use of project planning 
processes. It is based on the processes to be performed by a project manager during 
the planning phase of a project. The model analyzes project planning processes as 
defined in the PMBOK (PMI, 2004). The PMBOK has been chosen as the main body 
of knowledge for the PMPQ model from the following reasons: (1) The PMBOK is 
recognized as a standard by the American National Standard Institute (ANSI). (2) The 
PMBOK is continuously being updated by project management practitioners. (3) The 
PMBOK is used by many large organizations all around the world. (4) Many studies 
have used this body of knowledge; hence, results from a research, which is based on 
the PMBOK, are easy to compare with previous studies. 
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The sixteen planning processes used in this study have been adopted from the 
PMBOK (PMI, 2000), and are described in Figure 1. The four project success 
measures are the common ones used in project environment namely, schedule 
overrun, cost overrun, project performance, and customer satisfaction (e.g. Zwikael 
and Globerson, 2006; Kerzner, 2006; Zwikael, 2008). In aligned with the research 
objectives, the research model, which is presented in Figure 1, aims at investigating 
the influence of sixteen project planning processes on four project success dimensions 
in the construction sector, in order to find the planning processes which have the most 
significant impact on project success.  
 
< Figure 1 > 
 
Questionnaire design 
Based on the research model, a questionnaire was developed, as shown in 
details in Appendix A. A quantitative approach was selected to allow objective 
comparison across different industries. The objective of this questionnaire was to 
collect data regarding managerial processes executed in projects and the success of 
these projects. In the questionnaires, project managers were asked to estimate the 
frequency of use of project planning practices (using a 1-5 Likert scale) in the most 
recent completed projects they had managed. This scale was been chosen to be 
constant with other maturity models developed for a similar purposes (e.g. Paulk et 
al., 1995; Ibbs and Kwak, 2000). In order for the project managers to make accurate 
estimates, the relevant planning processes and tools have been introduced and 
demonstrated.  
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While the independent variables - planning processes - were collected from 
project managers, the dependent variables were collected from their supervisors to 
avoid ‘same source bias’. Supervisors were requested to evaluate the following four 
project success dimensions: cost overrun and schedule overrun, measured in 
percentages from the original plan. Cost overrun and schedule overrun have been 
measured in percentages, calculating the ratio of the actual-planned values difference 
and the planned value. For example, a positive number refers to an overrun, while a 
negative value indicates that the project was completed ahead of time or below the 
planned budget. These values exclude legitimate variations imposed by the customer. 
Project performance and customer satisfaction have been measured on a scale of one 
to ten, where “1” represents low project performance and low customer satisfaction, 
and “10” represents high project performance and high customer satisfaction. The 
selection of a 1-10 scale for these success measures is meant to allow wide range of 
responses, while project success is evaluated. 
 
Data collection 
The questionnaire was administered to 753 project managers in three countries 
from different regions - Israel, Japan, and New Zealand. Initial data collection 
involved project managers who are members in the Project Management Institute 
(PMI), which supported this study in each of these countries. Yet, recognizing the 
danger of this type of data collection as a sole source, the other half of questionnaires 
was collected from organizations selected and personally visited by the research team. 
For that reason, the research team assembled organization names from a variety of 
local sources, to make sure research sample includes organizations from different 
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sizes, all relevant industry sectors, and with different levels of project risk. The two 
groups were compared to make sure that they both led to similar conclusions.  
Industries constituted this study included construction, services (e.g. banks and 
tourism), information technology (e.g. software), and production and maintenance 
(e.g. the food industry). In order to increase the reliability of data collected, only 
questionnaires that had at least 80% completed data were included in the final data 
analysis (for example, refer to Zwikael and Globerson, 2004). Using this criterion, 
555 questionnaires remained for the final analysis, including 115 from the 
construction industry. This represents a return rate of 74%, which has been achieved 
mainly due to the high involvement of PMI in all these countries. Table 1 identifies on 
the distribution of data among industries. It includes the number of questionnaires sent 
to project managers from each industry, the number of valid returned questionnaires, 
and the percentage of valid returned questionnaires in each industry. The distribution 
of valid questionnaires among the three countries is also presented in Table 1. 
 
< Table 1 > 
  
Validity and reliability 
The reliability of this model was calculated using two statistical tests. First, 
Cronbach’s Alpha value was calculated, and its value (0.91) was considerably higher 
than the minimum value required by the statistical literature (Garmezy et al. 1967; 
Hair, 2006). Another reliability test involved the administration of the same 
questionnaire to one pair of a project manager and his direct supervisor; both have 
been asked to fill in the questionnaire with the same project in mind. Similar results 
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have been found in both questionnaires, which demonstrate that the questionnaire can 
be clearly understood. 
The model’s validity has been evaluated by comparing the overall Project 
Planning Index (PPI) with the project success. The PPI index has been calculated 
from the questionnaires as the average of all 16 planning items. This index represents 
the overall extent of use of planning processes on a scale of one to five. It has been 
found that the overall PPI is highly correlated with the perception of project success, 
as measured by schedule overrun, cost overrun, project performance, and customer 
satisfaction. A summary of the analysis is presented in Table 2. All results are highly 
significant with p-values under .01, which is considered to be the best desired statistic 
significant level. 
 
< Table 2 > 
 
Table 2 shows that the PPI is significantly correlated with each of the project’s 
results. This means that the more effort is invested by project managers in the 
planning processes, the better project results are. For example, improvement in 
planning reduces schedule overrun by 10% for each PPI unit. For poor level of 
planning (PPI=1), the average schedule overrun is 43%, where for best level of 
planning (PPI=5), the expected schedule overrun is only 3%. One conclusion from the 
above statistical analysis is that the model is reliable and valid and can be used to 
evaluate the extent of use of project planning.  
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Results and discussion 
This section includes the analysis of the results, focused on the study 
objectives, i.e. comparing construction projects to other sectors and identifying critical 
planning processes for construction projects. First, a comparison of project success 
among the industries is presented. 
 
Project success analysis 
This section presents project success comparison between the construction and 
other sectors. Results in Table 3 present the differences in project success among the 
four industries, according to each project success measure. 
 
< Table 3 > 
 
Table 3 presents the average project success for the four industries, measured 
according to the four success measures. It has been found that in all four project 
success measures, construction organizations have better results than in any other 
industry. These results are aligned with previous findings in the literature emphasizing 
the high maturity levels and project management capabilities in the construction 
sector (e.g. Pennypacker and Grant, 2003; Ibbs and Kwak, 2000). 
 
Cross-industry planning processes analysis 
This section compares the extent of use of planning processes among 
industries. The actual use of each planning process has been calculated for each of the 
four industries: (1) construction, (2) software and communications, (3) services, and 
(4) production and maintenance. In addition, the PPI index, which presents the overall 
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use of the 16 planning processes included in the model, has been calculated for each 
of the four sectors. The results are presented in Table 4.  
 
< Table 4 > 
 
Construction organizations which scored high on project success, obtained the 
highest PPI score (3.8), second only to services organizations. Project planning 
processes are frequently mostly performed in the construction sector. These results 
confirm findings quoted by other studies (e.g. Pennypacker and Grant, 2003; Ibbs and 
Kwak, 2000). 
Production and maintenance organizations, which scored the lowest on project 
success, received the lowest PPI score as well (3.4). The moderate scores for software 
and communications organizations are not aligned with relatively poor time and cost 
project results. This may be due to a riskier technology and environment, poor 
control, or over-ambitious commitments to the customer. 
After analyzing the average use of each of the 16 planning processes across 
the four industries, some significant differences have been found. Compared to other 
sectors, construction project managers excel in activity duration estimating, schedule 
development, quality planning, staff acquisition, and procurement planning. These 
results emphasize the uniqueness of construction projects. Critical project 
management areas in construction project planning include: (1) schedule 
management, due to the extremely importance of completing projects on time, (2) 
quality management, due to safety issues, and (3) procurement management, due to 
the recognized importance of this area in the construction sector (e.g. Wood and Ellis, 
2005; Brown, 1996; Mustafa, 1999). 
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Scope planning and cost estimating planning processes have been found to be the 
main weaknesses of the construction sector, in comparison to other sectors. These 
results may reflect relatively similar project executed in the construction sector, as 
compared with other sectors. This similarity among projects requires less effort 
dedicated to scope planning and cost estimating, if the organization keeps records of 
previous projects. 
 
Critical success processes for the construction sector  
This section focuses only on construction projects, in order to identify critical 
planning processes for this sector. In this paper, a critical planning process is a key 
factor that significantly improves project success. Therefore, critical processes will be 
identified by comparing all the impact on project success among all planning 
processes. The relative impact on project success of each planning process was 
calculated, using a multivariance regression. In this analysis, all four project success 
variables have been analyzed together in the same regression equation as the 
dependent variables. All 16 planning processes have acted as the independent 
variables in this analysis. The significance level was used as the measure to evaluate 
the importance of a planning process on project success. Table 5 ranks the impact of 
all 16 planning processes on project success, sorted by their importance. 
 
< Table 5 > 
 
Table 5 introduces two critical success processes for the construction industry, 
which have a significant impact on project success. These critical planning processes 
are: “activity definition”, and “project plan development”. These processes include 
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the core of project planning, meaning the list of project activities (which influences 
scope, scheduling, and cost), as well as the entire project plan document. 
“Activity definition” has been found as the most important planning process in 
the construction sector, as it has the most significant influence on project success. 
This planning process requires the identification of all activities that have to be 
executed before project completion. Missing an activity at this stage of the project, not 
only reduces the performances of the new building, but also requires more time and 
budget to complete the missing activities close to project completion.  
The second critical planning process in the construction sector is “project plan 
development”. This finding should encourage project managers, estimators, and 
planners to invest more effort and thought to the development of a project plan 
document. Moreover, receiving comments for this document, from key stakeholders, 
may also increase the quality of the project plan. 
 
The focus of construction project managers in planning 
Finally, in order to integrate all findings of this study, a graph that appears in 
Figure 2 has been developed. The objective of this graph is to compare what 
construction project managers actually do, with respect to the critical planning 
processes identified in this paper. Figure 2 presents the 16 planning processes 
included in this research, each with two calculated values. The planning process’ 
significance level (represents the impact on project success, and was measured by the 
significant level from the multivariance regression) appears in the X-axis, and its 
extent of use (as was calculated directly from the questionnaires) appears in the Y-
axis. A regression line was calculated in order to find the relationship between those 
two variables. A negative relationship is expected between the two dimensions, 
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representing higher use of a planning process when its significance level is lower 
(higher impact on project success). 
 
< Figure 2 > 
 
The regression model described in Figure 2 has been found to be insignificant, 
with R squared value of 0.22 and a significant level of 0.07. This means that project 
managers, planners, and estimators in the construction industry do not invest more 
effort in executing the most important planning processes. More specifically, some 
planning processes receive less attention than is expected from their impact on project 
success. For example, “cost estimating” and “cost budgeting” processes, have been 
found to be performed in a relatively low extent of use. As a result, project managers, 
planners, and estimators from the construction industry should pay more attention to 
these planning processes. By doing so, there is a greater chance of completing the 
project successfully. In addition, project success can be improved if project managers 
emphasize more on other planning processes, such as “communications planning”, 
“risk planning”, and “procurement planning”. 
 
Conclusion 
The importance of project management in the construction sector has rapidly 
increased in the last few decades. As a result, project managers, estimators, and 
planners have to continuously improve their project management capabilities. 
Comparing 555 projects across four industries, this paper has found that organizations 
from the construction sector achieve high scores in project planning, as well as in 
project success. These results are aligned with the literature. 
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This study has also identified specific critical planning processes in 
construction projects. “Activity definition” has been found to be the most critical 
planning process for the construction sector, significantly influencing project success. 
Hence, a construction project manager should spend more effort while identifying 
project activities. This can be done by using one of the tools described in the project 
management literature, e.g. subdividing the work breakdown structure work packages 
into more detailed activities (PMI, 2004). Development of a project plan has been 
found as another critical planning process in the construction sector. Construction 
project management training programs should also emphasize more on planning. 
Construction organizations should support their project managers with proper 
assistance in this area. In doing so, construction projects may achieve better results in 
all success dimensions.  
Specific weaknesses of the construction sector have been identified in the 
current study. The paper suggests that some construction project managers, do not 
focus on the most important processes while planning projects. Specifically, more 
effort should be invested in the following planning processes: cost estimating, cost 
budgeting, communications planning, risk planning, and procurement planning. 
In summary, although some poor planning processes are identified in the 
construction industry, both the quality of project planning and project success results 
have been found to be very high. This paper contributes to the project management 
knowledge by identifying unique critical planning processes in the construction 
industry. This gives more practical tools to construction project managers and more 
understanding of construction projects to scholars. The critical planning processes 
introduced in this paper can be implemented by project managers, planners, and 
 - 21 - 
estimators during tenders and project planning. This paper contributes to the current 
body of knowledge in the following ways: 
(1) It identifies the most effective planning processes in the construction industry. 
(2) It makes specific recommendations to planning improvement for construction 
project managers, planners and estimators. 
(3) It uses a focused critical planning processes approach, which allows better 
decision making in a project environment.  
(4) It allows practitioners achieving a high quality project plan. 
Finally, limitation of this study should be recognized. The research focuses 
only on the planning phase of the project. A further research focusing on other phases 
of a project should be conducted as well. The number of observations from each 
industry is different, but statistical analyses take this into consideration. Finally, data 
was collected in three countries only; hence, future research should be conducted 
using the same research tool in additional countries. 
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1. Project plan development    1. Schedule overrun 
2. Scope planning     2. Cost overrun 
3. Scope definition     3. Project performance 
4. Activity definition      4. Customer satisfaction 
5. Activity sequencing 
6. Activity duration estimating 
7. Schedule development 
8. Resource planning 
9. Cost estimating 
10. Cost budgeting 
11. Quality planning  
12. Organizational planning 
13. Staff acquisition 
14. Communications planning 
15. Risk management planning 
16. Procurement planning  
 
Figure 1 – The research model 
16 Planning Processes Project Success + 
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Figure 2 – The extent of use of planning processes vs. their impact on project success 
in construction organizations 
 
High impact Low impact 
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Industry Type  CO SC SE PM 
Total number of 
questionnaires 
144 425 91 93 
Number of valid 
questionnaires 
115 319 58 63 
Percentage of valid 
questionnaires 
80% 75% 64% 68% 
Number of valid 
questionnaires - Israel 
49 132 10 15 
Number of valid 
questionnaires - Japan 
1 79 10 33 
Number of valid 
questionnaires – New 
Zealand 
60 103 31 15 
Table 1: Number of questionnaires from each industrial sector in the research sample 
 
The following abbreviations were used in Table 1: 
CO -  Construction SE -  Services 
SC - Software & Communications PM -  Production & Maintenance 
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Success Measure Equation R  
 
p-value 
Schedule Overrun = 53% - 10% * PPI 0.32 < 0.001 
Cost Overrun = 47% - 9% * PPI 0.29 < 0.001 
Project performance = 4.94 + 0.75 * PPI 0.30 < 0.001 
Customer Satisfaction = 5.46 + 0.67 * PPI 0.33 < 0.001 
Table 2 – Validity tests for the PMPQ model 
* PPI level ranges 1 to 5, where 5 is the best level of planning and 1 is the poorest 
level. 
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Industry Type  CO SC SE PM 
Schedule Overrun  
(%)  
12% 19% 13% 22% 
Cost Overrun  
(%) 
12% 15% 13% 16% 
Project performance 
(1-10 scale) 
8.4 7.3 7.9 7.0 
Customer Satisfaction 
(1-10 scale) 
8.3 7.8 7.7 7.2 
Table 3: Project success measures in different sectors 
The following abbreviations were used in Table 3: 
CO -  Construction SE -  Services 
SC - Software & Communications PM -  Production & Maintenance 
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Industry Type 
Planning Processes 
CO SC SE PM 
Project plan development 4.3 4.0 4.5 3.7 
Scope planning 4.1 4.2 4.5 4.1 
Scope definition 3.7 3.7 4.2 3.3 
Activity definition 4.0 4.1 4.5 3.6 
Activity sequencing 4.1 3.7 4.2 3.7 
Activity duration estimating 4.2 4.2 4.1 3.9 
Schedule development 4.2 4.2 4.2 3.9 
Resource planning 3.8 3.9 3.8 3.5 
Cost estimating 3.5 3.7 3.7 3.5 
Cost budgeting 3.6 3.4 3.8 2.7 
Quality planning 3.5 3.0 3.2 2.7 
Organizational planning 3.9 3.9 3.9 3.9 
Staff acquisition 3.9 3.7 3.8 3.5 
Communications planning 3.2 2.9 3.5 2.8 
Risk management planning 3.5 3.2 3.7 3.1 
Procurement planning 3.3 2.8 3.1 2.8 
Overall PPI 3.8 3.7 3.9 3.4 
Table 4: Extent of use of planning processes by industries (1=low, 5=high) 
The following abbreviations were used in Table 4: 
CO -  Construction SE -  Services 
SC - Software & Communications PM -  Production & Maintenance 
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Planning Process Impact on Project Success 
(significance Level) 
Activity definition 0.027* 
Project plan development 0.038* 
Cost budgeting 0.231 
Scope planning 0.372 
Organizational planning 0.429 
Activity sequencing 0.478 
Communications planning 0.489 
Schedule development 0.576 
Staff acquisition 0.611 
Risk management planning 0.624 
Activity duration estimating 0.646 
Cost estimating 0.715 
Scope definition 0.827 
Resource planning 0.835 
Procurement planning 0.837 
Quality planning 0.953 
Table 5 – Impact of planning processes on project success in construction 
organizations 
 
* p<0.05; ** p<0.01 
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Appendix A – The study’s questionnaires 
 
The project manager’s questionnaire: 
Please indicate the most suitable answer for each planning product as it relates to 
the projects you are currently involved in, according to the following scale: 
 
The product is always obtained. 5 - 
The product is quite frequently obtained.  4 - 
The product is frequently obtained.  3 - 
The product is seldom obtained. 2 - 
The product is hardly ever obtained. 1 - 
The product is irrelevant to the projects I am currently involved in. A - 
I do not know whether the product is obtained. B - 
 
D
o
 n
ot
 k
n
o
w
 
Irrelev
a
nt
 
Never             Always 
Planning Product 
B A 5 4 3 2 1 1. Project Plan 
B A 5 4 3 2 1 2. Project Deliverables 
B A 5 4 3 2 1 3. WBS (Work Breakdown Structure) Chart 
B A 5 4 3 2 1 4. Project Activities  
B A 5 4 3 2 1 5. PERT or Gantt Chart 
B A 5 4 3 2 1 6. Activity Duration Estimate 
B A 5 4 3 2 1 7. Activity Start and End Dates 
B A 5 4 3 2 1 8. Activity Required Resources 
B A 5 4 3 2 1 9. Resource Cost 
B A 5 4 3 2 1 10. Time-phased Budget 
B A 5 4 3 2 1 11. Quality Management Plan 
B A 5 4 3 2 1 12. Role and Responsibility Assignments 
B A 5 4 3 2 1 13. Project Staff Assignments 
B A 5 4 3 2 1 14. Communications Management Plan 
B A 5 4 3 2 1 15. Risk Management Plan 
B A 5 4 3 2 1 16. Procurement Management Plan 
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The supervisor’s questionnaire: 
 
1. Average time overrun at end of projects in comparison with the original 
planned schedule approved by customer: _____% 
2. Average budget overrun at end of projects in comparison with the budget 
approved by customer: _____% 
 
Please evaluate the following factors on a 1-10 scale  
(1=low, 5-6=middle, 10=high): 
 
 Low                          Medium                        High 
(3) The extent to which project 
objectives were obtained in 
comparison to the customer’s 
approved plans 
1 2 3 4 5 6 7 8 9 10 
(4) The average customer’s 
satisfaction level at the end of 
the project 
1 2 3 4 5 6 7 8 9 10 
 
 
